Abstract: Hepatic osteodystrophyis a metabolic bone disease commonly seen in patients with chronic liver disease(CLD
Introduction
Metabolic bone diseases are common in patients of chronic liver disease(CLD) and are the major determinant of morbidity among these patients.Hepaticosteodystrophy(HO) is a commonly associatedmetabolic bone disease in patients of CLD. Osteoporosis accounts for the majority of cases whereas osteomalacia is rare in the absence of advanced liver disease. Regardless of the etiology of bone disease, they have an increased incidence of bone pain and fractures, a major source of morbidity preceding and following liver transplantation [1] Factors responsible for metabolic bone disease in patients ofCLD had been worked out in number of studies, but still remain unclear. Histologically, in hepatic osteodystrophy trabecular (cancellous) bone is more rapidly and severely affected than cortical bone [2] . However, numbers of mechanisms have been proposed for development of hepatic osteodystrophy. These mechanisms are malnutrition, hypogonadism (oestrogen and testosterone deficiency), vitamin D deficiency, osteprotegerin deficiency, alcoholism, hyperbilirubinemia, vitamin k deficiency, immunosuppressive drugs. Each of the mentioned factors is able to cause bone disease by itself, but in CLD patients, all of them acts synergistically to produce bone loss. [3] [4] [5] [6] [7] [8] Our study aims at determining the magnitude of bone loss in patients with chronic liver disease and to correlate the extent of bone loss with severity of liver dysfunction.
II. Materials And Methods
A cross sectional observational study was conducted in the department of Medicine, King George Medical University (KGMU),Lucknow,India over a period of one year (August 2011-July 2012). A total of sixty four patients were enrolled in the study.Patients with cirrhosis of liver with age between 18 to 50 years who were admitted in medical wards of KGMU,with evidence of hepatocellular dysfunction and portal hypertension, as evident by portal vein diameter >13mm on ultrasonography (USG) and presence of oesophageal varices by upper gastrointestinal endoscopy.Patients with age more than 50 years, renal disease, chronic obstructive pulmonary disease, post-menopausal women, pituitary and hypothalamic insufficiency and on drugs which alters bone densitywere excluded from our study Detailed history and clinical examination was performed in all enrolled patients. Results from a DEXA scan,analysed at left hip & lumbar spine, were compared by two standards known as "age matched" or "young normal." The Z score is age-matched andT scorecompares the patient with the young normal reference mean. Based on T score, patient's bone density were categorised as normal, osteomalacia& osteoporosis as shown in Severity of liver disease was assessed in patients by Child Pugh's classification.Bone mineral density was also compared among different grades of Child Pugh's classification.
III. Results
Based on inclusion criteria, sixty four patientswere enrolled in our study. Mean age of the study population was 39.9±6.5 years, with 47 males &17 females. Out of 64, 37% (24) patients were alcoholic, 25% (16) and 16% (10) patients were suffering from hepatitis B & C respectively and no etiology was found in rest 22% (14) patients. Findings of BMD as obtained by DEXA scan is summarised as below.
Left hip: The results of BMD at left hip joint is summarised in Table-2 .Bone density was lower in female patients as compared to male patients. Normal BMD was observed in 28 % & 31 % of male & female patients respectively.The prevalence of osteopenia was 57% &38% in male& female patients respectively while 15% & 31% of male &female patients respectively, were found to be osteoporotic.So, osteopenia was more common among males while osteoporosis more among female patients. Lumbar spine: The results of BMD at lumbar spine is summarised in Table-3 .Bone density was lower in female patients as compared to male patients.None of the patients were found to have normal BMD. The prevalence of osteopenia was 40% &29% in male & female patients respectively while 60% & 71% of male &female patients respectively, were found to be osteoporotic.So,osteopenia was more common among males while osteoporosis more among female patients. The results of BMD of both sites among males & females are summarised in Table-4 .High prevalence of osteopenia as well as osteoporosis was observed in patients with CLD.Maximum loss of BMD wasobserved at lumbar spine in both males & females. The difference between BMD of both sites i.e. left hip and lumbar spine was highly significant(p< 0.001) in male and significant (p < 0. 05) in female patients. Comparison of BMD among different Child Pugh's gradesis summarised in Table-6 .Mean BMD decreases as the severity of liver disease and reduction in BMD was higher at lumbar spine as compared to left hip. The prevalence of osteopenia as well as osteoporosis among different Child Pugh's grades is summarised in Table-7 . Normal BMD was found in 35% and 24% of patients at left hip in Child Pugh's grade B & C respectively, however at lumbar region, none of the patient have normal BMD. Also, prevalence of osteoporosis as well as osteopenia was higher in Child Pugh's grade C than grade B. 
Discussion
Various factors responsible for causing metabolic bone disease in patients with CLD have been worked out in number of studies and but are still remains unclear.VitaminDdeficiency is the most important mechanism proposed for development of metabolic bone disease in cirrhosis of liver. Decreased level of vitamin D in patients with cirrhosis of liver can be due to decreased intake, decreased absorption from gut, decreased synthesis & increased urinary loss.Osteprotegerin(OPG)a member of the tumour necrosis factor receptor superfamily has recently been found to regulate boneturnover. OPG,produced by liver, inhibits osteoclast differentiation. In a transgenic mice model, increased hepatic expression of OPG resulted in osteopetrosis, or increased bone density. The role of OPG in hepatic osteodystrophy is speculative; a decline in liver function may be associated with reduced production of OPG and increased osteoclast-mediated bone resorption. [9] Alcoholism itself is an independent risk factor for development of bone diseases as long-term alcohol consumption can interfere with bone growth and replacement of bone tissue (i.e., remodelling), resulting in decreased bone density and increased risk of fracture. These effects may be exerted directly or indirectly through the many cell types, hormones, and growth factors that regulate bone metabolism. [10] The pathogenesis behind decreased bone density in CLD was given in a review article by I A Nakchbandi in which he explained the pathogenic mediators like fibronectin, insulin like growth factor-I, and various cytokines like RANK L are depleted in patients of CLD which causes depletion of bone density in patients of CLD. [11] As a result of all of the above pathological processes occurring in patients with CLD, there is reduced BMD in these patients resulting increased incidences of bone pains and sometimes bone fractures in CLD patients.Similarly even in our study, we found that BMD was lower in most of the patients of CLD. DEXA scan results in these patients showed high prevalence of osteopenia as well as osteoporosis. BMD was lower in females as compared to male patients. Similar findings were also seen in study done by Turkeli M et al [12] showedthat among 40 patients the prevalence of osteopenia and osteoporosis is 45% and 42.5% respectively. Another study conducted by Sokhi et al [13] suggested among 104 cirrhotic patients, prevalence of osteopenia and osteoporosis were 34.6% and 11.5% respectively being significantly higher in females. Auletta et al [14] conducted study among 30 patients of chronic viral hepatitis and found that the prevalence of osteopenia and osteoporosis were 44% and 20% respectively.
Bone mineral densities were compared between left hip and lumbar spine, we found that there was high prevalence of osteopenia and osteoporosis at lumbar spine as compared to left hip which was significant. Similar findings were also seen in study done by Turkeli M et al [12] , Sokhi et al [13] and George J et al [15] in which Hepatic Osteodystrophy-An Overlooked Complication DOI: 10.9790/0853-1601055861 www.iosrjournals.org 61 | Page lumbar spine is severely affected than left hip. The probable reason behind the same findings is due to faster renewal oftrabecularbone rate than cortical bone, sites with a high proportion of trabecular bone, such as vertebrae and hips, will be affected earliest. However, vertebrae consist of 50% trabecular bone and the femoral neck consists of 30% trabecular bone, thus, changes in BMD will be apparent earlier and with more severity in the lumbar spine than at the femoral neck. The differences in bone composition between the lumbar spine and the femoral neck can therefore explain the differences in BMD found between these sites. [16] BMD decreases as the severity of liver disease increases. This was also supported by Turkeli M et al [12] , Sokhi et al [13] and Giouleme OI et al [17] which showreduction in BMD with the severity of liver disease.
IV. Conclusion
Our study suggested that CLD is associated with high prevalence of osteopenia &osteoporosis, leading to increased morbidity & mortality.Most of such patients are asymptomatic & later present with complications.So, all patients of CLD should be screened for assessment of BMD to rule out hepatic osteodystrophy,so that early diagnosis & timely intervention can be done.
